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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
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Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
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4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the bacl() of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attachment(s) 

1 . ^ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. □ Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. □ Examiner's Amendment/Comment 

8. 13 Examiner's Statement of Reasons for Allowance 
9. □ Other . 



U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-06) 



Notice of Allowability 



Part of Paper No./Mail Date 20100920 



Application/Control Number: 10/562,620 Page 2 

Art Unit: 2473 

DETAILED ACTION 

Reasons For Allowance 
1 . The following is an examiner's statement of reasons for allowance: Claims 1 -4, 7- 
19, 22-29 (Renumbering as 1-25 respectively) are allowed. 

The present invention is directed to a method and apparatus for method and 
apparatus are disclosed for transmitting symbols in a multiple antenna communication 
system according to a frame structure, such that the symbols can be interpreted by a 
lower order receiver (i.e., a receiver having a fewer number of antennas than the 
transmitter). Each independent claim uniquely identifies the distinct claimed features. 

Regarding independent claim 1 (Previously Presented) A method for 
transmitting data in a multiple antenna communication system having N transmit 
antennas, said method comprising the step of: transmitting a legacy preamble and at 
least one additional long training symbol on each of said N transmit antennas, wherein 
said legacy preamble comprises at least one long training symbol, wherein a sequence 
of each of said long training symbols on each of said N transmit antennas are 
orthogonal, and wherein each of said long training symbols are time orthogonal by 
introducing a phase shift between at least two of said training symbols transmitted on 
one of said N transmit antennas. 

Regarding independent claim 16 (Previously Presented) A transmitter in a 
multiple antenna communication system, comprising: a transmitter circuit; and N 
transmit antennas for transmitting a legacy preamble and at least one additional long 
training symbol on each of said N transmit antennas, wherein said legacy preamble 
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comprises at least one long training symbol, wherein each of said long training symbols 
are orthogonal, and wherein each of said long training symbols are time orthogonal by 
introducing a phase shift between at least two of said training symbols transmitted on 
one of said N transmit antennas. 

Regarding independent claim 26 (Currently Amended) A method for receiving 
data on at least one receive antenna transmitted by a transmitter having N transmit 
antennas in a multiple antenna communication system, said method comprising the 
steps of: receiving a legacy preamble and at least one additional long training symbol 
on 5 each of said N transmit antennas, wherein said legacy preamble comprises at least 
one long training symbol and an indication of a duration of a transmission of said data, 
wherein a sequence of each of said long training symbols on each of said N transmit 
antennas are orthogonal, said legacy preamble transmitted such that said indication of a 
duration is capable of being interpreted by a lower order receiver, and wherein each of 
said long training symbols are time orthogonal due to a phase shift that was introduced 
between at least two of said training symbols transmitted on one of said N transmit 
antennas; and deferring for said indicated duration. 

Regarding independent claim 29 (Currently Amended) A receiver in a multiple 
antenna communication system having at least one transmitter having N transmit 
antennas, comprising: a receiver circuit; and at least one receive antenna tbr receiving a 
legacy preamble and at least one additional long training symbol on each of said N 
transmit antennas, wherein said legacy preamble comprises at least one long training 
symbol and an indication of a duration of a transmission of said data, wherein a 
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sequence of each of said long training symbols on each of said N transmit antennas are 
orthogonal, said legacy preamble transmitted such that said indication of a duration is 
capable of being interpreted by a lower order receiver, and wherein each of said long 
training symbols are time orthogonal due to a phase shift that was introduced between 
at least two of said training symbols transmitted on one of said N transmit antennas; 
and means tbr deferring tbr said indicated duration. 

The closest prior arts are silent wit respect to the uniquely distinct claimed 
features: "wherein each of said long training symbols are time orthogonal due to a 
phase shift that was introduced between at least two of said training symbols 
transmitted on one of said N transmit antennas; and deferring for said indicated 
duration" as recited in claims 1, 16, "wherein each of said long training symbols are 
time orthogonal due to a phase shift that was introduced between at least two of said 
training symbols transmitted on one of said N transmit antennas; and deferring for said 
indicated duration" as recited in claims 26, 29. 

Claims 1, 16, 26 and 29 are allowable since the closest prior arts either 
singularly or in combination fail to anticipate or render the uniquely distinct claimed 
features obvious. 

Dependent claims 2-4, 7-15, 17-19, 22-25, 27-28 are allowed by virtue of their 
dependency on claims 1,16 and 26. 

2. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Sucli submissions sliould be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kuchi et al (US 7,065,156 B1), Jones et al (US 7,453,793 B1), 
Kadous et al (US 2004/012730 Al), Li et al (US 2004/0022174 Al), Perahia et al (US 
7,352,688 B1), Li et al (US 7,103,105 82) and Gardner et al (US 2005/0233709 Al). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CANDAL ELPENORD whose telephone number is (571 ) 
270-3123. The examiner can normally be reached on Monday through Friday 8:00AM 
to 5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kwang Bin Yao can be reached on (571) 272-3182. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/KWANG B. YAO/ 

Supervisory Patent Examiner, Art Unit 2473 



